A total of 292 sows, at three experimental stations (Auburn, Texas A&M, Texas Tecb), was used to determine the effects of depriving sows of feed and(or) water before weaning on reproductive performance. The four treatments were arranged as a 2 • 2 factorial to evaluate two periods of feed deprivation (0 and 48 h) and two periods of water deprivation (0 and 24 h) before weaning. Sows were allowed to consume feed ad libitum during lactation, and were fed 1.8 kg/d during the weaning to breeding interval. Only sows nursing six or more pigs at weaning were used. Pigs were weaned at approximately 42 d at Auburn and 28 d at Texas A&M and Texas Tech. Treatment responses were similar at each station with no evidence of a station • treatment interaction for any of the traits (P>.10). During the 48-h treatment period, sows receiving feed and water ad iibitum lost 1 kg compared with weight losses of 16 kg for sows deprived of feed for 48 h, 13 kg for sows deprived of water for 24 h, and 17 kg for sows deprived of feed for 48 b and water for 24 h. Weight losses for sows deprived of water only, may have partially resulted from reduced feed intake during the 24-h treatment period; however, feed intake during this period was not measured. At breeding, sows deprived of feed and(or) water maintained their greater weight losses, suggesting that some tissue loss occurred during the 48-or 24-h treatment periods. The percentage of sows bred, conception rates and farrowing rates were not different (P>.10) among the treatments, but deprivation appeared to affect adversely farrowing rates of primiparous sows (95% vs 78% for deprived sows). Feed deprivation increased (P<.05) the weaning-to-breeding interval of primiparous sows an average of 1.2 d, but did not affect this interval for multiparous sows. Water deprivation did not affect this interval. Subsequent farrowing performance as measured by number of pigs/litter at birth and 21 d, and pig weights at birth and 21 d, were not affected by preweaning treatment. In summary, feed and(or) water deprivation before weaning did not improve reproductive performance; feed deprivation increased, rather than shortened, the weaning-to-breeding interval in primiparous sows.
I ntroduction
Minimizing the weaning-to-breeding interval in sows is an essential part of maximizing sow reproductive performance.
Several feeding schemes have been evaluated in an attempt to reduce this interval and improve subsequent farrowing performance. These range from feed and(or) water deprivation after weaning to IT.A. 18989 Received May 9, 1985 . Accepted July 11, 1985 increased feeding levels after weaning. Feed and(or) water deprivation after weaning generally has not been found to shorten the weaning-to-breeding interval or improve reproductive performance (Brooks and Cole, 1973; King, 1974; Allrich et al., 1979; Tribble and Orr, 1982) . In only one instance did feed and water deprivation after weaning shorten the weaning-to-estrus interval, and this occurred in herds with pronounced postweaning anestrus (Maclean, 1969) . The effects of increased feed intake during the weaning-to-breeding interval on reproductive performance have been inconsistent. Some workers found beneficial responses from increased feed intake after weaning (Brooks and Cole, 1972b; Dyck, 1972; Fahmy and Dufour, 1976; Karlburg, 1980; Tribble and Orr, 1982) , while others found no J. Anita. Sci. 1986, 62:1-8 benefit Cole, 1971, 1972a; Brooks et al., 1975; Tribble and Orr, 1982) .
A practice currently used by some swine producers to shorten the weaning-to-breeding interval is depriving sows of feed and(or) water before weaning. This practice has not been evaluated under controlled conditions. The objective of this research was to determine the effects of feed and(or) water before weaning on reproductive performance.
Experimental Procedure
Three stations, Auburn University, Texas A&M University and Texas Technological University, participated in this research. Unless stated otherwise, procedures were similar at all stations.
Treatments were imposed during lactation and were arranged as a 2 x 2 factorial to evaluate two periods of feed deprivation (0 and 48 h) and two periods of water deprivation (0 and 24 h) before weaning. Only sows nursing six or more pigs at weaning were used. At Auburn, primiparous sows were assigned to treatments and sows remained on their respective treatments through three parities. Treatments were initially imposed in November, and the third parity was completed in October of the following year. After being bred at the end of the third parity, the sows were sold. Thus, subsequent farrowing performance at Auburn was limited to the second and third parity. Pigs were weaned at about 42 d of age. At Texas A&M, primiparous sows were used to start the experiment, and sows remained on test through the fourth parity. However, at the end of the second and third parities, sows were assigned to treatments irrespective of treatment in the previous parity, so some sows were on different treatments in successive parities. The trial began in October and was completed 16 mo later. Pigs were weaned at about 28 d of age. At Texas Tech, first-to seventh-parity sows were used, but each sow was used only once. Treatments were imposed during the months of April to July, and pigs were weaned at about 28 d of age. Within each farrowing group the number of sows on each treatment was equalized as much as possible. Factors considered at allotment were number of pigs nursed, 48-h sow weights and lactation length.
At all stations, sows farrowed in environmentally controlled buildings, and fluorescent or incandescent light was provided 24 h/d. A simple grain-soybean meal diet formulated to contain 14% crude protein, .8% Ca and .6% P was used throughout the study. Corn was used as the grain source at Auburn, whereas sorghum was used at Texas A&M and Texas Tech. Sows were allowed to consume feed ad libitum during lactation before imposition of the treatments. From weaning to breeding, sows were individually fed 1.8 kg/d and received water ad libitum. During gestation, sows at Auburn and Texas A&M were fed 1.8 kg/d of the diet previously described. From d 90 to farrowing the feeding level was increased to 3.6 kg/d for approximately one-half of the sows. The two gestation feeding levels were equalized among the four preweaning treatments. During the winter months (December through February) feed intakes during gestation and the breeding-to-weaning interval were increased by .45 kg/d. At Texas Tech, sows received 1.8 kg/d through gestation during the weaning-tobreeding interval.
Following weaning, sows were heat-checked for estrus twice daily with boars until bred. Sows were individually mated on the first day they would stand for the boar, and again 12 to 24 h later. Sows not bred within 30 d of weaning were considered permanently anestrus, and their data were not included in computing the mean interval from weaning to breeding.
Sows were weighed at 48 and 24 h before weaning, at weaning and at breeding. Due to a scale malfunction at Texas A&M, reliable weights at breeding were not obtained for some sows; therefore, the number of observations for sow weight changes after weaning are smaller than those for weight changes before weaning. At farrowing, the number of total and live pigs/litter were recorded and all pigs were weighed individually. Pigs also were weighed individually at 21 d of age. Creep feed was available beginning at 21 d of age.
Percentage of sows bred, conception and farrowing rates were analyzed by chi-square (Steel and Torrie, 1960) . Separate analyses were performed for primiparous and multiparous sows, and for the combined data. Other data were statistically analyzed using the General Linear Model procedure of the Statistical Analysis System (SAS, 1979) . Sources of variation in all linear models included sow, feed deprivation, water deprivation, interaction of feed and water deprivation, station and station x treatment interaction. The station effect also included differences due to lactation length and grain source in the diet, because station is confounded with both lactation length and grain source. The model for sow weight changes initially included sow weight at 48 h before weaning and number of pigs nursed as covariables. Both proved nonsignificant, and were subsequently dropped from the model. Analysis of the weaning-to-breeding interval initially included data for both primiparous and multiparous sows. The model included parity (primiparous vs multiparous) and the interaction of parity and treatments. The parity effect was significant; the interaction term had a P=.14. Subsequently, data for primiparous and multiparous sows were analyzed separately. Farrowing performance included parity as a covariable. Additionally, pig birth weights included number born as a covariable and 21-d weights included number of pigs at 21 d as a covariable.
Results and Discussion
The number of observations, lactation weight changes and number of pigs nursed before imposition of the treatments are shown for each station in table 1. Lactation weight changes could not be calculated for all sows, but the available data indicated a wide difference between Auburn and Texas A&M. Sows at Auburn lost an average of about 17 kg of weight during lactation, whereas sows at Texas A&M gained an average of about 4 kg during lactation. At Auburn, litters were weaned at about 42 d, whereas Texas A&M sows were weaned at about 28 d. This may partially explain some of the differences in lactation weight changes between stations. Post-farrowing weights were not recorded at Texas Tech, so lactation weight change could not be calculated.
The responses to feed and(or) water deprivation were similar for all stations, with no evidence of a treatment x station interaction (P>.10).
Withholding feed and(or) water before weaning resulted in large sow weight losses, as expected (table 2) . Sows deprived of feed lost an average of 8 kg during the first 24 h of the treatment period compared with an average loss of .5 kg for sows receiving feed ad libitum (P<.01). During the subsequent 24-h period, sows deprived of water but receiving feed ad libitum lost 12 kg, compared with 8 kg for sows deprived of feed alone, 9 kg for sows deprived of both feed and water and only 1 kg of weight loss for control sows. This response pattern resulted in an interaction (P<.01) of feed and water deprivation. Over the total 48-h treatment period, sows receiving feed and water ad libitum lost a small amount of weight (1 kg). Weight losses of sows deprived of water alone or feed alone were nearly as great as for those deprived of both water and feed (13, 16 vs 18 kg; interaction, P<.01). Sows deprived of water alone probably also had reduced feed intake, but this cannot be determined because feed intake was not measured. During the interval from weaning to breeding a large weight loss (8 kg) occurred for sows receiving feed and water before weaning, compared with little changes in weight (-1 to 2 kg) for sows in the other three treatment groups, resulting in a feed x water deprivation interaction (P<.01).
During the period beginning 48 h before weaning and ending at breeding, sows deprived of feed and(or) water before weaning lost more weight than sows not deprived of feed or water.
Deprived sows lost an average of 14 kg compared with a loss of 10 kg for sows not deprived of feed and water. During this period, a significant feed deprivation effect was found.
A large proportion of the weight loss for the deprived sows during the 48-h treatment period was probably loss of gut fill. However, some tissue loss may have also occurred, because at breeding (when differences in gut fill should have equalized among the treatments) the deprived sows maintained their greater weight losses. Whether this tissue loss resulted from faster mammary gland involution during "drying off", or resulted from a loss of nonmammary tissue is unknown.
Feed deprivation, water deprivation or feed and water deprivation did not significantly affect the percentage of sows breeding, conceiving or farrowing. This was true for both multiparous and primiparous sows. Although nonsignificant, the data (table 3) suggest that feed and(or) water deprivation affects primiparous sows more than multiparous sows. Ninety-five percent of the primiparous sows receiving feed and water before weaning farrowed, compared with an average 78% for the deprived sows. A similar comparison for multiparous sows shows the opposite trend; 84% of the deprived sows farrowed, compared with 80% for the control sows. Of the 292 sows Item aFeed and water treatments were imposed 48 and 24 h before weaning, respectively. bstandard error.
C(No. sows farrowing/no, sows bred) • 100.
d(No. sows farrowing/no, sows exposed to boar) • i00.
eNo. of sows bred that had an opportunity to farrow. fNo. of sows exposed to boar that had an opportunity to farrow. gFeed deprivation effect (P<.05). hNo. of observations. exposed to boars, only 11 sows were not detected in estrus within 30 d postweaning. Three had been deprived of feed alone, four had been deprived of water alone, and four had been deprived of both feed and water. Nine of the 11 were primiparous sows. The effect of preweaning treatments on days to breeding is presented graphically in figure 1. Feed deprivation before weaning increased the interval from weaning to breeding for primiparous (P<.05), but not multiparous sows. The mean increase in the weaning-to-breeding interval due to feed deprivation was 1.2 d for primiparous sows and only .1 d for multiparous 9 sows. Water deprivation did not affect this measurement, and the interaction of feed and water deprivation was not significant.
Other workers evaluating the effects of feed and(or) water deprivation after weaning have also found these practices to be of no benefit. Depriving sows of feed alone for 48 h after weaning (Tribble and Orr, 1982) did not affect the weaning-to-breeding interval or the percentage of sows that bred, conceived or farrowed. Feed deprivation for up to 4 d after weaning (Allrich et al., 1979) did not beneficially affect the weaning-to-breeding interval. Similarly, depriving sows of feed and water for 24 h after weaning (Brooks and Cole, 1973; King, 1974) did not affect the weaning-tobreeding interval or percentage of sows bred. Maclean (1969) reported that 48 h of feed deprivation combined with 24 h of water deprivation greatly shortened the weaning-toestrus interval, which is not consistent with the previously mentioned reports. However, Maclean was working with commercial herds experiencing a very high incidence of postweaning anestrus, so comparison of the reports may not be valid.
In the present study, feed deprivation occurred before weaning, whereas in the studies mentioned above, deprivation occurred after weaning. This may explain why those workers found no effect of treatment on the weaning- to-estrus interval, whereas our study showed an increase in the interval for primiparous sows due to feed deprivation. Feed deprivation during lactation should result in greater nutritional stress due to use of body stores for milk production. Reese et al. (1982a,b) reported that severe energy restriction throughout a 28-d lactation period greatly increased the weaning to estrus interval. On the other hand, Brooks and Cole (1973) imposed less-severe feed restrictions on third parity sows (2.3 kg/d vs 1.8 kg'sow -l "day -1 + .45 kg/pig nursed during the last 7 d of a 42-d lactation) and found no effect on the interval from weaning to breeding or conception rates.
Although not significant statistically, feed deprivation (and to a lesser extent, water deprivation) appeared to decrease the farrowing rate and increase the weaning-to-breeding interval of primiparous sows more than multi- aLeast-Squares means.
Item
bFeed and water treatments were imposed 48 and 24 h before weaning, respectively.
CStandard error.
parous sows. Brooks and Cole (1972b) reported that increasing daily feed intake from 1.8 up to 3.6 kg during the weaning-to-breeding interval of primiparous sows shortened the weaning-tobreeding interval and increased the percentage of sows that bred and farrowed. In a similar study, but with multiparous sows, Brooks et al. (1975) found no benefit from increased feed intake. Tribble and Orr (1982) also found that increasing feed intake from about 1.8 to 3.6 kg/d tended to shorten the weaning-to-breeding interval in primiparous sows, but not in multiparous sows. Preweaning treatments did not affect subsequent farrowing performance as measured by litter size at birth and 21-d and average pig weights at birth and 21 d (table 4) . Primiparous and multiparous sows responded similarly to preweaning treatments. Researchers who evaluated feed and(or) water deprivation after weaning (Brooks and Cole, 1973; Tribble and Orr, 1982) and different feed levels during the weaning-to-breeding interval Cole, 1971, 1972a,b; Brooks et al., 1975 ; Tribble and Orr, 1982) have also found no effects on farrowing performance. Energy (Reese et al., 1982b) or feed restriction (Hitchcock et al., 1971) throughout lactation that resulted in large sow weight losses also have had no effect on subsequent farrowing performance. However, Allrich et al. (1979) reported that feed deprivation after weaning tended to lower ovulation rate and subsequent litter size at birth in sows lactating 30 d.
In summary, this research indicated no beneficial effects from depriving sows of feed, water or feed and water before weaning on reproductive performance. Feed deprivation increased the weaning-to-breeding interval of primiparous sows.
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